(A) MRI images of one control and two patients with CHMP1A null mutations. Control is a neurologically normal 2 year old male, CH-2701 is 6 month old female with p.Gln30* CHMP1A mutation, and CH-3105 is 3 month old male with c.28-13G>A CHMP1A mutation (Mochida et al., 2012) . Sagittal images show decreased head circumference (microcephaly) and severe cerebellar hypoplasia (arrowhead) in absence of CHMP1A. Coronal images show hypoplasia of caudate (arrowheads) in absence of CHMP1A. (A) Purkinje cell layer is intact in Chmp1a null P0 pups and unchanged compared to littermate controls. Immunostain for Calbindin labels Purkinje cells in control and Chmp1a null P0 cerebellum. (B) Fraction of cerebellum area covered by the Purkinje cell layer has no detectable difference in Chmp1a null pups compared to controls (Control: n=6, Chmp1a null: n=3, twotailed t-test, p = 0.97). (C) During cortical development, there is no detectable increase in apoptosis in Chmp1a null embryos compared to controls. Apoptotic cells in developing cortex (E12.5) were labeled with immunostaining for cleaved caspase 3. (D) Quantification of (A), Control: n=6, Chmp1a null: n=3, two-tailed t-test, p = 0.52. (E) There is no detectable defect in cortical ventricular surface formation in Chmp1a null embryos. Immunostaining for beta-catenin and atypical protein kinase C, two proteins that localizes at the ventricular surface, showed no focal defects in ventricular surface or changes in protein distribution in Chmp1a null developing cortex (E14.5). Representative image of 2 experiments. (F) SHH drives GCP proliferation more in anterior lobe than in dorsal lobe. (G) Control littermates have 75% more mitotic GCPs in the anterior lobe compared to the dorsal lobe; in contrast, Chmp1a null pups have only 28% more mitotic GCPs in anterior lobe, Control: n=7, Chmp1a null: n=4, two-tailed t-test, p = 0.005. Twotailed, unpaired t-test, ** p < 0.01. 
22). (H) Shh signaling is intact in Chmp1a null MEFs. MEFs were stimulated with SAG and
Gli1 expression increase was used to measure Shh pathway activation. There is no detectable difference between Chmp1a null and littermate control MEFs (Control: n=4, Chmp1a null: n=4, two-tailed t-test, p = 0.39). Two-tailed, unpaired t-test, *** p < 0.001. TagRFP -CHMP1A and mNG-SHH expressing plasmids and 48 h later, 15 z stacks of 0.5 µm were acquired every 5 seconds on a spinning disk confocal microscope using 488 and 561 nm lasers lines and associated filter sets. Snapshots show a z projection for each channel and the color-coded merge (upper panels). Cropped images (lower panels) show a single z plane, and the arrowhead points at colocalizing CHMP1A and SHH signals. Scale bar is 10 µm. See full video in Movie S1.
